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Abstract
In our experiment, we tested how exposure to a mock televised news segment, with a sys-
tematically manipulated emotional valence of voiceover, images and TV tickers (in the
updating format) impacts viewers’ perception. Subjects (N = 603) watched specially pre-
pared professional video material which portrayed the story of a candidate for local mayor.
Following exposure to the video, subjects assessed the politician in terms of competence,
sociability, and morality.
Results showed that positive images improved the assessment of the politician, whereas
negative images lowered it. In addition, unexpectedly, positive tickers led to a negative
assessment, and negative ones led to more beneficial assessments. However, in a situation
of inconsistency between the voiceover and information provided on visual add-ons, addi-
tional elements are apparently ignored, especially when they are negative and the narrative
is positive. We then discuss the implications of these findings.
Introduction
The simultaneous display of multiple messages that provide a substantial amount of informa-
tion has become a common practice in electronic media. It can be observed mainly in the
news, but also in weather, business, or sports programs. Contemporary TV news programs
present significant amount of data, which is updated on screen very quickly [1]. Audiovisual
communication is typical of contemporary electronic media: information is presented in both
visual and auditory form [2–5]. At the same time, due to the competition on the media market,
we can observe a large number of methods aimed at attracting viewers’ attention and making
the media more attractive [6]. In consequence, simultaneous broadcasting of various informa-
tion by means of parallel channels (e.g., audio and video) has become increasingly common,
even though it can significantly lower the fidelity of processing [7].
Media news play a special role in political messaging [8]. Research by McCombs and Shaw
[9] showed that a correlation between what the media are interested in and what is important
for voters is as high as 0.97. From using images to influence viewers’ cognitive and emotional
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reactions [10] to developing attitudes and concepts about candidates for a particular political
position [4, 11–16], the media impacts our final election decisions [17].
Audiovisual elements in the modern media: Images and TV tickers
In the world of the media, images attract attention effectively both in the case of traditional
media [18, 19] and the Internet [20]. Images enhance a message and make it more salient [5,
14, 21]. For that reason, news producers enrich media communication with graphical elements
in order to encourage viewers to follow information and to improve its reception [1, 22–26].
Additional visual elements can influence the evaluation of material by a variety of means.
For example, from a classical-conditioning perspective, an attitude towards an object can be
transferred from the associating stimulus [27]. This phenomenon is often used in advertising
[28–30]. That is why many brands are promoted by attractive, liked and happy persons (espe-
cially media icons), and why so many products are presented in a desirable, pleasant context
(e.g., nature, the beach, sun, laughing, playing, etc.).
Research shows that if a story is accompanied with still or moving images, this increases the
memorization of its content [31, 32]. Images support the main media with an emotional ele-
ment and that is why they can significantly influence the interpretation of the message con-
veyed through the verbal channel [33]. Mitchell and Olson [34] showed that photographs are
not received by means of a purely cognitive path. Verbal elements enriched with visual items
are persuasive in two ways: the verbal message evokes beliefs, while nonverbal aspects (e.g.,
photos) influence emotions [35]. It has also been shown that if an article on a particular topic
is accompanied by a tendentious photograph, it strongly influences attitudes and this effect
can last for several days [36].
Broadcast media have recently begun to rely on TV tickers. This graphical element is pre-
sented (usually) at the bottom of the screen in order to demonstrate additional information—
data which may potentially be of interest to a viewer (e.g., the weather or stock market infor-
mation) or which supplement the current coverage. Tickers are also a good way of presenting
breaking news without interrupting the ongoing video material. That is perhaps why the age of
regular information tickers started in 2001, during the World Trade Center attacks [37]. At the
time, CNN wanted to communicate all pieces of news and present video material simulta-
neously. In Poland, a turning point in this respect was in April 2005, when two channels, TVN
and TVP, were giving an account of the final days of Pope John Paul II. Nowadays, informa-
tion tickers are commonly used by news stations all over the world.
Each station has its own pattern of providing information on the ticker. Tickers are present
on the screen permanently or temporarily. Two main types of ticker can be identified—one to
present common information, and another to present breaking news.
Information tickers can encourage people to follow news, and they can resemble headlines
in newspapers—they may also constitute complete or self-sufficient information [38]. Research
on students shows that almost 85% of them use tickers as their source of information, while
78% read tickers because they have no time to follow the whole material or consider such
abbreviated information sufficiently enough to summarize particular events [39].
There are, however, few studies that have specifically examined the effects of TV tickers. So
far, researchers’ attention has been focused on the effectiveness of information tickers in
understanding and memorizing information in the context of multi-tasking [3], [40] reception
of specific designs of tickers [2], display style (updating or scrolled format) [37], or as a promo-
tional tool [41, 42]. In one of the first series of experiments, news presented on the screen in
graphic form or in the form of news tickers was found to reduce the understanding of informa-
tion in both the auditory and visual channel compared to no visual condition. Information
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tickers may therefore divide viewers’ attention, impairing information processing by nega-
tively influencing the content of presented information in the whole message [3].
Therefore, we believe that additional visual elements added to the media coverage influence
the attitudes of viewers, shaping them toward the content of these additives. Hence the
hypothesis:
H1. Additional visual elements (images and tickers) in a video material will influence viewers’
attitudes toward a politician according to their content, in such a way that visual elements
with negative content will lower the assessment of the politician, whereas those with posi-
tive content will raise it.
The role of images versus text in political assessments
Visual messages can dramatically change attitudes towards a particular political candidate.
During the famous debate between Kennedy and Nixon, it turned out that the recipients who
listened to it on the radio were sure it was Nixon who won, whereas viewers watching the
debate on TV believed that Kennedy was the unquestionable winner. When analyzing this
phenomenon, Druckman [43] showed that viewers who saw this debate on TV were guided by
the candidates’ personal traits in their evaluation more than those who listened to the debate
on the radio.
Similarly, Coleman and Banning [13] analyzed the US presidential campaign in 2000. It
turned out that the television stations presented much more positive nonverbal behavior of Al
Gore compared to the behavior of George W. Bush, and those who watched this biased cover-
age had electoral preferences consistent with this media message.
People shape their first impressions on the basis of image, which translates into the number
of votes obtained by a politician in the election [44]. Voters infer competences of a person gen-
erally from the face, and this process allows the prediction of election results [45, 46]; unfavor-
able photographs can significantly influence the judgment of politicians [4, 16] and the final
decision to support them in the elections (e.g. [11, 17, 45, 47–49]).
Research on the reception of visual elements on TV carried out by [50] using an Eye
Tracker showed that viewers focused much more on the central part of the screen than on the
tickers displayed at the bottom (fixation time 41.0% vs. 15.3%), hence it seems that the effect of
additional images should be stronger than the tickers.
Moreover, although the impact of TV tickers, compared to images, on attitudes towards
politicians has not been tested so far, given that the information tickers contain text, we think
it may have a weaker impact on viewers’ judgments, hence our hypothesis:
H2. Images will have a stronger effect on the assessment of a politician than TV tickers.
Valence of information in political assessment
Positive information about a politician increase their popularity [51], thus also raising the like-
lihood of people voting for the candidate [52]. However, people tend to focus more on negative
information [53–55]. In formulating the assessment, they treat negative information as more
important [56] and credible [57, 58] as this kind of data is better remembered [59] and has a
stronger impact on attitudes than positive information [60, 61]. The negativity effect is
revealed strongly in the reception of media coverage [62, 63]. It has been shown that negative
images focus more attention and evoke higher emotional arousal than positive ones [64]. For
instance, pairing negative messages with fear-evoking images is an effective way to influence
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political opinion and voters’ preference [65]. Negative coverage also produces in viewers a
much stronger psycho-physiological response than positive information [63]. Therefore, con-
sidering the results of previous studies and analyses, we hypothesize that:
H3. Additional visual elements with negative content will have a stronger (negative) impact on
the assessment of a politician than positive ones.
Reception of inconsistent audiovisual information
Analyses by Maria E. Grabe and Erik P. Bucy [14, 66] of audiovisual material presented on tele-
vision news have shown that very often visual information is inconsistent with the verbal mes-
sage accompanying it. Incongruent content in visual and other materials can attracts viewers’
attention [67], and enliven the message [68], but ultimately significantly weaken its effect and
burden attention [69]. Meta-analysis has shown that the presence of audio and video tracks in
media communications in half of cases hinders and in half of cases fosters remembering infor-
mation [70]. Therefore, whether a visual message will be better remembered when accompanied
by a video track or without one, depends on a number of factors. The similarity between con-
tent in both channels is of great importance here. If the range of similarity is high, less data can
be lost, as some gaps can supplement each other, which could give rise to a supportive role in
information processing [71]. But cluttering the screen with tickers and other graphic elements,
if they do not complement the main message, may cause an interference effect [2].
In the case of audio-video messages, a video track has a certain advantage over an audio
track since it manages attention to a greater extent than audio, but it also significantly influ-
ences it (e.g. [69, 72, 73]). Visual stimuli in the media dominate over textual and audio stimuli
[74, 75], and can also distract from audio channels [22, 76].
Research on media communication has shown that people rely more on what is written
than on what is said by the reporter [23]. In an experiment, college students remembered
more details of the same story presented in a newspaper article than of that in the form of an
audio or video recording in which the content was read by a reporter [77]. Also, when making
a judgment, people rely more on what they see than on what they read or hear [14]. Pictures
and images are more likely to be remembered than words, which is well documented in scien-
tific literature and called the “picture superiority effect” [78–83]. In an experiment [84], the
degree of memorizing a particular story transmitted in an audiovisual, audio and written form
(a transcription of the audio track) has been compared. It turned out that the last case was
found to have the greatest efficiency. Thus, there is evidence to suggest that the audio form can
lose in a competition for attention with elements displayed on screen.
It has been shown that when people read newspaper articles, they rely on data presented in
a photograph, even if the implications of the picture are not confirmed by the neighboring text
[85, 86]. Following the results and hypotheses formulated by Boomgaarden et al. [87], we
hypothesize that visual elements will have a greater influence on adopting an attitude by sub-
jects than an audio track would (voiceover). Especially if there is inconsistency of data between
narration and visual additives, people will be guided by information presented in the form of
images and tickers. Thus, the following hypotheses:
H4. In the case of a content inconsistency between voiceover and visual add-ons, images will
have the strongest effect on formulated judgments, while tickers will be less influential, and
voiceover will be the least powerful in this regard.
H5. In the case of a content inconsistency between voiceover and visual stimuli, subjects will
prefer images over tickers and voiceovers as a source of information.
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Research problem and the meaning of the study
In traditional studies on the influence of images of politicians, researchers have generally
focused on the impact and role of photographs in the press (e.g. [11, 87]).
Moreover, it appears that in the research conducted to date, only existing television material
has been used [37, 40–42, 88]. It should be noted, that not being able to fully modify the origi-
nal video material hampers the ability to control a number of significant aspects of the cover-
age and restricts the possibility to create conditions for comparing the response to the TV
material with different visual elements (tickers versus images versus control group).
Regarding the content of the information conveyed on the tickers with different affective
valence, this kind of influence on the viewers’ perceptions of the person presented in the video
has not been verified so far. However, it should be noted that in these studies we do not focus
on emotional "breaking news" tickers, but rather on "updating" format tickers [37], i.e. those
that appear for a short time in the video material and disappear.
Yet, despite the powerful impact of visual elements, research on TV tickers is lacking and
begs further investigation, compared to images and their effects—in particular with regard to
the assessments of politicians. It seems that the effects of displaying visual elements of different
valence (positive / negative) while simultaneously transmitting the audio message are still
unknown. There are also no studies showing whether viewers prefer, and better remember,
data from additional visuals or voiceovers. It is interesting and worth investigating whether the
viewer’s opinion will be guided more by what a channel’s audio or video is communicating. It
is possible to do so when these channels broadcast different (contradictory) content. Very few
studies have tested a comparison of conditions with parallel transmissions of conflicting mes-
sages using different modalities, e.g. [89].
Thus, the present study is aiming to fill the existing gap.
Method
In our 3x4 experiment, we tested the reception of a fictitious politician presented in the video
material. The basic material had a negative, positive, or ambivalent voiceover commentary
toward the politician and in some conditions, we added TV tickers or images of positive or
negative content.
Our laboratory protocol is available here:
http://dx.doi.org/10.17504/protocols.io.bau3ieyn .[PROTOCOL DOI]
Ethics statement
The research project was approved by the Ethics Committee of the Psychology Department at
the SWPS University of Social Sciences and Humanities in Warsaw (Poland).
All subjects provided written informed consent and were fully debriefed at the conclusion
of the experiment. The opinion number is registered at the university as 8/2015.
Subjects
The subjects were students of one of the Polish universities (N = 603; 390 women, 213 men,
M = 25.44 years, SD = 7.15). (None of the demographic variables had an effect on the results,
and we therefore do not consider them further.) The respondents were recruited through post-
ers displayed at the university and through personal requests by recruiters on the campus. All
subjects were Polish-speaking. None of them declared serious problems with hearing or vision.
For each experiment, participants received credit points and vouchers for a free drink (coffee
or tea).
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Stimulus material
Video material. The experiment employed specially prepared video material, recorded
and edited by professionals working for one of the local Polish TV stations. The material lasted
2.5 minutes. In order to retain all the attributes of real material, we placed the logo of a fictional
TV station (“Regionalna TV”) in the upper right corner, and at the beginning of the coverage,
we also inserted professional graphic credits (“Political roulette”) with inscriptions about the
authors of the footage at the end. A professional journalist narrated the video off-camera. The
main protagonist, a male politician, was presented in various scenes in the video (he was sitting
at his desk and talking on the phone, walking down the street, etc.), but he did not speak at all.
There were also three other people who spoke about the politician in the video using fictitious
names (two men and one women).
A small town about 250 km away from the study location was chosen as a film set The mate-
rial used a fictitious city name without indicating its location or other details. The narrative
layer of the film concerned the fictional politician, who was running for mayor in a local elec-
tion. The material was recorded to resemble a short TV reportage. The film touched on the
issues of competence, morality, and sociability of the candidate.
Experimental manipulation in the video material. Emotional valence of the voiceover.
The voiceover had negative, positive, or ambivalent content toward the politician (that is, they
described the politician as being neither high nor low on the particular features). Visual add-
ons. Visual elements that included positive or negative content in the form of either tickers or
images (a concurrent combination of tickers and images was not employed) were added to the
video.
The design of tickers began with creating a set of expressions that were supposed to sound
strong and unambiguous (e.g. bad vs. good student, disloyal vs. loyal politician), and then their
counterparts in the form of photos were matched.
The content of the tickers concerned the competence, morality, and sociability of the main
protagonist. Hence, depending on the condition, the following information was displayed on
the tickers: a weak sportsman vs. a good sportsman, a bad student vs. a good student, a disloyal
politician vs. a loyal politician, a neglectful friend vs. caring for a friend, an irresponsible father
vs. a responsible father, unhelpful neighbor vs. helpful neighbor. The tickers were in an “updat-
ing ticker” format, and were therefore displayed for a short time (about 5 seconds) and then
disappeared from the screen. The duration of displaying all our visual elements was similar for
each image and ticker.
In the image conditions, the tickers were replaced by images. Images were selected as fol-
lows: Initially, 8 sets of thematic tickers with negative and positive content were created, which
referred to dimensions of competence, morality and sociability.
After conducting a preliminary selection of photos from public databases, photo proposals
were selected for each ticker. Pictures were grouped into sets for each ticker in a positive and
negative variant. There were 8 sets of tickers. For each individual set, 5 pairs of photos were
added (technically resemblant photos were paired, with similar colors and context as well as
number of objects in the photo) expressing positive and negative content (e.g. a photo of failed
sportsman lying on the ground and a photo of a smiling sportsman raising his arms in a trium-
phant gesture in an alike context). Then, two independent coders were given the task of assess-
ing and matching to each set of the tickers the most fitting photo sets in terms of content and
evoked emotions. Coders were told exactly what to do and were given an example of a similar
task to check if they understood instructions correctly. The coders on the sheet were to assess
the sets of photos in terms of whether they fit the sets of tickers (on a scale of 1—very poor
match, 5—very good match). Then, on this basis, they were to indicate the 2 most suitable
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combinations for each ticker. In the case of 2 tickers, the indications of pictures turned out to
be divergent, so they were eliminated. Hence, the focus was put only on six tickers. Matching
photos were chosen and were selected by both coders. In general, Intra-rater reliability was
80% (Cohen’s kappa coefficient—0.59).
Visual add-ons were inserted into the film track in such a way as not to disturb the recep-
tion of its film content, i.e. in longer, less important scenes of video material.
Thus, each video with different emotional voiceovers (positive, negative, ambivalent) was
enriched by additional graphic elements: positive content tickers, positive content images, neg-
ative content tickers, and negative content images.
In the control groups, the subjects watched the video without any additional visual elements
(but with various voiceovers). In this way, 15 types of films were created (see Table 1).
Procedure
The subjects were randomly assigned to 15 research conditions, of which 3 served as control
material against which the results of the others were centered. They were asked to wear a head-
set and watch a movie about a local politician, and the video was displayed on the computer
screen. Subsequently, they filled out a questionnaire containing a number of measures.
Measures
Assessment of the politician. The main component of the questionnaire used in the study was a
tool to measure the three dimensions of social perception: competence, morality, and sociabil-
ity (Cronbach’s alpha obtained: .911, .931, .935). This 3-component structure has been used in
the latest studies on social perception [90–94] including perception of politicians, for example:
candidates for presidency of the French Republic in 2012 [95] or politicians in Latin America
[96]. The scale contained a set of adjectives related to the dimension of competence (e.g., effec-
tive, competent, intelligent), morality (e.g., honest, trustworthy, fair), and sociability (e.g.,
friendly, kind, supportive, sociable). Each feature was rated on a scale from 1 to 7 (where 1
means “definitely not” and 7 “definitely”). Large pairwise correlations between these three
dimensions (r (602) = .79 - .87, p< .001, α = .93) led to the presentation of results as one
dimension in the analysis where higher scores mean a better perceptions of politics.
Reception of a person on dimensions related to visual additives content. We asked subjects to
express an assessment of six semantic differential scales from 1 to 7. “Rate how you generally
received Mr. Grzegorz Madej on the following dimensions. Put an X in the appropriate field.”
We used dimensions related to the content with visual additives such as: a weak sportsman vs.
a good sportsman, a bad student vs. a good student, etc.
Centering results and research plan reduction. Because we were interested in changing the
policy assessment with respect to individual research conditions in order to create a dependent
variable for the analysis, the attribute ratings were centered on an average level. See the manip-
ulation check section. The research plan was thus limited to conditions of 5 x 3 to 4 x 3
subgroups.
Table 1. Variants of video material used in the study.
Voiceover Tickers Tickers Images Images No visual additives
Negative Positive Negative Positive Negative
Ambivalent Positive Negative Positive Negative
Positive Positive Negative Positive Negative
https://doi.org/10.1371/journal.pone.0231313.t001
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Results
Manipulation check
As predicted, in the neutral condition (no visual additives; last column in Table 1), negative
voiceover triggered the lowest rating of the politician (M = 2.72, SD = .77), ambivalent voice-
over gave rise to a moderate rating (M = 3.97, SD = .85), and a positivevoiceover improved the
reception of the politician (M = 4.69, SD = .97), F (2, 118) = 52.97, p< .001, η2 = .473, differ-
ences between all groups (here and below) were significant at the p .001 level.
In order to check the impact of emotional valence of voiceover (negative vs. ambivalent vs.
positive) and visual elements added to the video material—the type of stimuli (negative tickers
vs. positive tickers vs. negative images vs. positive images) on rated attributes of the politician,
a mixed 3 x 4 (valence x stimuli), ANOVA was conducted. The variances in all comparable
groups were homogeneous. To create a dependent variable for the analysis—attitude change
indicator, the attribute ratings were centered on an average level in three conditions in which
subjects saw only a video without any visual extras (M = 3.80). Precedents for centering can be
found, e.g. in [60]. Positive values therefore indicate a positive change of attitude towards the
politician from the baseline on a given dimension; negative values represent the opposite.
The main effect of the voiceovers were significant. Subjects in the condition of negative
voiceover attributed less positive qualities to the politician (M = -.92, SD = .92) than viewers
who saw material which included ambivalent voiceover (M = -.22, SD = 1.01), and in turn less
than the subjects in the condition of positive voiceover (M = .96, SD = .82), F (2, 471) = 194.38,
p< .001, η2 = .42.
The impact of additional visual elements on assessments
The impact of additional visual elements (stimuli) was not consistent with the predictions, F
(3, 471) = 15.20, p< .001, η2 = .05. Post-hoc tests showed that people who saw the video mate-
rial with positive images found the politician positive (M = .20, SD = 1.12), but these ratings
did not differ from the condition with negative tickers (M = .18, SD = 1.09). Unexpectedly, the
subjects who saw positive tickers (M = -.17, SD = 1.18) evaluated the politician negatively, but
better than in the condition of negative images (M = -.42, SD = 1.31); “low” (negative) and
“high” (positive) results were significantly different at p< 0.001, but there were no differences
within the low / high scores. The main effect of the additional stimuli − described more fully
below − confirms H1.
We expected on the basis of H2 that images (M = .02, SD = 1.16) would have a stronger
effect on the assessment of the politician than tickers (M = -.11, SD = 1.26), but differences
between these combined groups checked by contrast test were not statistically significant, t
(470.30) = 1.30, p = .293, therefore H2 is not supported. We assumed on the basis of H3 that
negative stimuli would have a negative impact on assessment (and vice versa), but the direction
of impact is ambiguous (as we noted above); although negative images are most likely to have
a negative effect than any other stimuli combined together, t (185.09) = 3.67, p< .001. H3 is
therefore only partially confirmed.
The interaction between emotional valence of voiceover and visual elements (stimuli type)
was statistically significant, F (6, 471) = 4.38, p< .001, η2 = .03. The direction of opinion
changes for all three types of film was similar—whereas positive images and also negative tick-
ers led to an improved assessment of the politician, positive tickers and negative images under-
mined this perception; the interaction was largely due to the effects of visual elements in the
condition in which the subjects viewed an ambivalent voiceover. With ambivalent voiceover,
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the politician was evaluated as poorly with positive tickers as for the negative voiceover (see
Fig 1).
Preferred source of information and reception of politician in conditions of
content inconsistency
The next analysis checked how content inconsistency between voiceover and additional visuals
influenced the reception of the politician. Inconsistent content is understood as positive voice-
over coverage with negative add-ons (and vice versa); affective valence of additional stimuli
was expressed with visual additives to video material: positive means positive tickers or images
(there were no differences between the two types of add-ons). The impact on the reception of
the politician was analyzed in a 2 x 2 model.
Ambivalent voiceover conditions and a lack of additional stimuli were omitted in this anal-
ysis (ambivalence is inherently ambiguous; no add-ons sign means by assumption no
inconsistencies).
No separate impact was found in stimuli sign, F (1, 319) = .04, p = .835, η2 = .00 or stimuli
correspondence, F (1, 319) = .03, p = .869, η2 = .00, whereas their interaction was revealed, F
(1, 319) = 372.90, p< .001, η2 = .54. When visual communication is consistent, subjects per-
ceive the politician positively in a positive condition (M = .94, SD = .82) and negatively in a
negative condition (M = -.91, SD = .90); however when add-ons were contradictory to the
audio narration—subjects ignored visual addenda (tickers and images) and used base informa-
tion from the voiceover—in the case of negative additions, ratings were still positive (M = .98,
SD = .83) and vice versa (M = -.92, SD = .94), which means that in the situation of content
inconsistency, visual additions had little impact on the assessment of the politician. Hypothesis
H4 was not supported.
Given the above, it was interesting to see how subjects remembered the presented material:
do they remember more information provided in the voiceover or in visual add-ons? The
respondents filled in an assessment questionnaire in which they were asked to answer ques-
tions about the qualities of the politician (for example, whether he was a bad or a great stu-
dent). Under the condition of contradictory information, a movie depicted the politician in a
favorable light in all features, while add-ons gave negative information (or vice versa). For six
consecutive questions, subjects could indicate an answer from the voiceover or the add-ons.
Because answers expressing uncertainty did not provide information in the case of conflicting
messages—they were omitted, but while these indicators did not show a clear degree of memo-
rization, they did however display a preference for information sources. Preference indicators
were expressed as percentages (a fraction to the number of questions). The two indicators
(voiceover vs. add-ons) were treated as within factors; differences between the types of add-
ons were investigated in the condition of information contradiction: a (2) x 4 mixed model
was used. If a subject did not give a strictly positive or negative answer, it meant that he or she
could not give a clear answer to the question; therefore, the average for the two preference
indices is the percentage of confidence in the subject’s response.
A significant effect was obtained for preferences for information source, F(1, 158) = 271.43,
p< .001, η2 = .59. Additional stimuli as a source of information in the condition of inconsis-
tent information were used by subjects significantly less often (M = 8.13, SD = 20.03) than voi-
ceovers (M = 63.48, SD = 32.94), which is contrary to the assumed hypothesis H5.
Interaction for preferred sources and additives was also obtained, F (3, 158) = 10.26, p<
.001, η2 = .07. Content preferences were quite consistent—when voiceover was negative and
add-ons were positive (both tickers and images), the preference for additives increased. In the
opposite situation—when a voiceover was positive and add-ons were negative, the preference
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for additives decreased. This may mean that subjects simply have a tendency to choose and
memorize positive information. It should be noted, however, that the preferences for additive
visuals were very low in each case, and that the positive results of positive tickers were indeed
the highest (Fig 2).
It is worth mentioning that differences have also been observed in the type of visual add-
ons, which express the degree of overall certainty of a correct answer given by the subject, F (3,
158) = 6.37, p< .001, η2 = .11. The lowest scores of certainty were obtained by subjects who
Fig 1. Changes in the assessment of the politician depending on additional visual elements and emotional valance
of the voiceover. Whiskers represent a standard error; baseline levels are ratings centered on the average level of all
attributes for all neutral conditions (see results paragraph).
https://doi.org/10.1371/journal.pone.0231313.g001
Fig 2. Preference of data sources in a condition of inconsistent (contradictory) information for answers to
questions about the characteristics of the politician. Whiskers represent standard error.
https://doi.org/10.1371/journal.pone.0231313.g002
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were exposed to positive images (M = 29.17, SD = 14.12), while there was a slightly higher con-
fidence level for subjects viewing positive tickers (M = 33.33, SD = 15.56) (because contradic-
tory messages were analyzed, the content of the film itself here was negative). The highest
confidence level was found for subjects in conditions of negative add-ons (tickers: M = 39.17,
SD = 14.88; images: M = 41.27, SD = 10.88) (with positive voiceover) between which there
were no significant differences. A contrast analysis also showed that with negative add-ons
(M = 40.24, SD = 12.95), subjects were more confident with their answers than those with posi-
tive add-ons (M = 31.25, SD = 14.91, t (158) = -4.09, p< .001).
Discussion
We hypothesized generally that additional visual elements in a video material will influence
viewers’ attitudes toward a politician according to their content (H1). Specifically, we pre-
dicted that images would have a stronger effect compared to TV tickers (H2), and also that
visuals with negative content would lower perceptions compared to positive content (H3). We
also assumed that in the case of inconsistency of content conditions, viewers would be guided
mostly by images rather than tickers and narration (voiceovers), so that the images would have
the strongest impact on assessment (H4) and the viewer would choose a preferred source of
information (H5).
The results confirmed only hypothesis H1. However, we have noticed a number of interest-
ing interaction effects.
It turns out that only additional visual elements in the form of images affected the reception
of the politician as we hypothesized. Tickers, by contrast, had a very weak effect. Negative
images are apparently much more convincing than the text displayed on positive images and
any kind of tickers. Images may be seen as an indirect form of providing data, when compared
to tickers that provide direct claims. Research on indirect persuasion in advertisement has
shown that this type of persuasion in the form of images is more effective than direct persua-
sion with the use of text [97]. It is possible that this is related to psychological reactance, which
is an aversive affective state experienced whenever a person’s freedom is restricted [98]. This
can occur when people see a clear message (on the ticker), which does not allow for interpreta-
tion of the described facts. Psychological reactance is one of the most prominent forms of resis-
tance, considered as an important reason for message rejection [99]. However, images may be
perceived as a subtle form of persuasion, which may overcome this reactance.
At the same time, the strongest effect was observed with negative images. This would con-
firm the results of previous studies showing the power of negative images, [4, 16, 100, 101].
This can also be explained by the effect of negativity, e.g. [56]. However, the tickers with nega-
tive content did not produce similar effects and even improved the reception of the politician.
Perhaps negative tickers as an additional element evidently prepared by journalists were per-
ceived as intentional attacks (see: [102]). Our material could also be seen as a political adver-
tisement. Empirical evidence shows that negative advertising in campaigns in relation to a
political opponent is not effective and people are not fond of it [103, 104]. A strong negative
message about politicians can sometimes be treated as a planned strategy, part of an exagger-
ated negative campaign [105], which aims to undermine their image. In this situation, the
source of this attack may be considered aggressive and unscrupulous [100]. As a consequence,
negative political messages may also produce strong counterarguments [106–109]; informa-
tion obtained from this source may be ignored by the public [110], considered unbelievable
[111], and even elicit a “boomerang effect”—(change to the opposite direction from the advo-
cated position) [112] and “backlash effect” (negative feelings towards the source of the mes-
sage, without a significant impact on the attitudes towards the object of attack) [113–116].
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 11 / 18
Redlawsk [117] argues that people cannot be treated as “calculators” because their reasoning is
motivated. Therefore, after being exposed to negative information about the preferred candi-
date, they begin to feel even more sympathetic than before receiving the data. In this way, the
entire negative message becomes ineffective [113, 118, 119]. Likewise, we can explain the
opposite reaction to tickers with positive content. Positive information on tickers may seem
suspicious, since the overt flattering of politicians by journalists is a rather rare practice, so this
may have caused the above mentioned psychological reactance. Therefore, the fact that the
protagonist of the reportage was a politician could have implications for the reception of him
and the entire video material.
The use of images can highlight a fragment of a particular politician’s history and can make
them more cognitively available for people and more important for the recipients when mak-
ing judgments [5]. In turn, the tickers may have been too unambiguous in reception, not
allowing free interpretation and self-inference. Therefore, they worked oppositely on attitudes
and induced the above-mentioned psychological reactance.
The above data is supplemented by the analysis made in the situation of obvious inconsis-
tency, i.e. in conditions in which the audio narration conveyed different content than the tick-
ers and images. It turns out that then the respondents practically ignored the additions, basing
their assessments on the narrator. Rejection turned out to be particularly strong when visual
additives transmitted negative content. This may also suggest a positive effect, which is partic-
ularly noticeable in the case of women [120] or among social media users [121] (and such per-
sons undoubtedly dominated in the study sample). For example, an analysis of nearly 7,000
shared articles from the New York Times shows us that those which contained positive emo-
tions were forwarded much more often than those containing negative emotions [121]. It
turns out that also in political communication positive tweets have a greater chance of repeti-
tion than negative ones [122].
Practical implications
The research has shown that the tickers, though they seem to be a useful way to convey shorter
content, may have evoked counter-productive reactions. This, in particular, may be a warning
to biased media, who may want to manipulate the viewer’s perception of disliked politicians
using tickers. The results also suggest that in condition with a lack of consistency, viewers will
prefer the audio channel. It seems, therefore, that they value this channel more. All this
together would indicate the ineffectiveness of visual additions for shaping attitudes.
Limitations of the study
The research seems to be the first attempt to experimentally verify the impact of tickers and
images contained in a video message on the attitudes of the viewer. Applications should there-
fore be made with caution, especially regarding external validity. It should be noted that the
tickers used in the research presented a set of assessments of a person—messages of this kind
are probably not common practice in real journalistic materials.
In addition, very different ticker formats will appear in the media. For example, Brechman
and colleagues [37] distinguish “crawls”, which move slowly to the left, and “flippers” which
are static text lines that are updated once in a while. Information tickers can also take various
graphical forms and colours. Most likely, however, it is probably very rare that the content of
additional visual elements is in clear contradiction to the narration of the audio. It should also
be noted that in the prepared stimulus material, the audio message was played to the respon-
dents from the very beginning to the end of the film, and the images or tickers appeared
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sporadically at certain times. This may therefore constitute the reason for the audio messages
being dominant.
Future research
This study was exploratory and is in need of further replication, which could simultaneously
validate the nature of the reception of tickers and images—how they are perceived, processed,
and what their role in formulating evaluations are.
In subsequent studies, it would be worth asking directly whether the subjects noticed the
tickers and images displayed in the video material. It is worth mentioning that people who are
notified about the tickers can have a disrupted reception of messages [88]. We are also aware
about the problem regarding the equivalence of the tickers and images used in our study. Pho-
tos carry much more information (emotions, associations) than tickers. This problem seems
very difficult (if not impossible) to eliminate, in case of using complex pictures as stimuli.
Therefore, in future studies it is worth considering using more unambiguous, simpler image
stimuli or controlling the associations and the intensity of the emotional effect they are to
generate.
Perhaps it would also be necessary to check the perception of additional visual elements
themselves, e.g. what ticker formats and type of content should be used to evoke a particular
reaction, like trust or increased interest and memorization. In future studies, it would be advis-
able to check whether the observed results turn out to be similar if the plot concerns a repre-
sentative of a different social group as opposed to the politician (e.g. entrepreneur, student,
etc.), because the label “politician” may activate a specific stereotype, especially related to the
dimension of morality [96]. For the future, it may also be worth asking how the perception of
physical attractiveness changes when the material contains additional affective tickers or
images.
Supporting information
S1 Data. Examples of the stimulus material available here: osf.io/dzuf7.
(CSV)
Acknowledgments
We would like to also thank Dr. Magdalena E. Wojcieszak for her expert advice, support, and
engagement in the early stages of this project.
Author Contributions
Conceptualization: Konrad Maj.
Formal analysis: Stephan Lewandowsky.
Funding acquisition: Konrad Maj.
Investigation: Konrad Maj.
Methodology: Konrad Maj.
Project administration: Konrad Maj.
Resources: Konrad Maj, Stephan Lewandowsky.
Supervision: Konrad Maj, Stephan Lewandowsky.
Visualization: Konrad Maj, Stephan Lewandowsky.
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 13 / 18
Writing – original draft: Konrad Maj.
Writing – review & editing: Stephan Lewandowsky.
References
1. Cooke L. A visual convergence of print, television, and the internet: Charting 40 years of design
change in news presentation. New Media & Society. 2005; 7(1):22–46.
2. Josephson S, Holmes ME. Clutter or content?: how on-screen enhancements affect how TV viewers
scan and what they learn. In: Proceedings of the 2006 {Symposium} on {Eye} {Tracking} {Research} &
{Applications}. ACM; 2006. p. 155–162.
3. Bergen L, Grimes T, Potter D. How attention partitions itself during simultaneous message presenta-
tions. Human Communication Research. 2005; 31(3):311–336.
4. Coleman R, Wu D. Image and Emotion in Voter Decisions: The Affect Agenda. Lexington Books;
2015.
5. Powell TE, Boomgaarden HG, Swert KD, de Vreese CH. A Clearer Picture: The Contribution of
Visuals and Text to Framing Effects: Visual Framing Effects. Journal of Communication. 2015; 65
(6):997–1017.
6. Fahmy S, Bock M, Wanta W. Visual communication theory and research: A mass communication per-
spective. Springer; 2014.
7. Cocchini G, Logie RH, Sala SD, MacPherson SE, Baddeley AD. Concurrent performance of two mem-
ory tasks: Evidence for domain-specific working memory systems. Memory & Cognition. 2002; 30
(7):1086–1095.
8. Schill D. The Visual Image and the Political Image: A Review of Visual Communication Research in
the Field of Political Communication. Review of Communication. 2012; 12(2):118–142.
9. McCombs ME, Shaw DL. The Agenda-Setting Function of Mass Media. The Public Opinion Quarterly.
1972; 36(2):176–187.
10. Sullivan DG, Masters RD. "Happy Warriors": Leaders’ Facial Displays, Viewers’ Emotions, and Politi-
cal Support. American Journal of Political Science. 1988; p. 345–368.
11. Barrett AW, Barrington LW. Is a picture worth a thousand words? Newspaper photographs and voter
evaluations of political candidates. Harvard International Journal of Press/Politics. 2005; 10(4):98–
113.
12. Barnhurst KG, Steele CA. Image-bite news: The visual coverage of elections on US television, 1968–
1992. Harvard International Journal of Press/Politics. 1997; 2(1):40–58.
13. Coleman R, Banning S. Network TV News’ Affective Framing of the Presidential Candidates: Evidence
for a Second-Level Agenda-Setting Effect through Visual Framing. Journalism & Mass Communica-
tion Quarterly. 2006; 83(2):313–328.
14. Grabe ME, Bucy EP. Image Bite Politics: News and the Visual Framing of Elections. Oxford University
Press; 2009.
15. Messaris P, Abraham L. The role of images in framing news stories; 2001.
16. Wicks RH. Does Presentation Style of Presidential Debates Influence Young Voters’ Perceptions of
Candidates? American Behavioral Scientist. 2007; 50(9):1247–1254.
17. Banducci SA, Karp JA, Thrasher M, Rallings C. Ballot photographs as cues in low-information elec-
tions. Political psychology. 2008; 29(6):903–917.
18. Brosius HB. The Effects of Emotional Pictures in Television News. Communication Research. 1993;
20(1):105–124.
19. Zillmann D, Knobloch S, Sik Yu H. Effects of photographs on the selective reading of news reports.
Media Psychology. 2001; 3(4):301–324.
20. Knobloch S, Hastall M, Zillmann D, Callison C. Imagery Effects on the Selective Reading of Internet
Newsmagazines. Communication Research. 2003; 30(1):3–29.
21. Geise S, Baden C. Putting the Image Back Into the Frame: Modeling the Linkage Between Visual
Communication and Frame-Processing Theory. Communication Theory. 2015; 25(1):46–69.
22. Edwardson M, Grooms D, Pringle P. Visualization and TV news information gain. Journal of Broad-
casting. 1976; 20(3):373–380.
23. Edwardson M, Kent K, McConnell M. Television news information gain: Videotex versus a talking
head. Journal of Broadcasting & Electronic Media. 1985; 29(4):367–378.
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 14 / 18
24. Fox JR, Lang A, Chung Y, Lee S, Schwartz N, Potter D. Picture This: Effects of Graphics on the Pro-
cessing of Television News. Journal of Broadcasting & Electronic Media. 2004; 48(4):646–674.
25. Graber DA. Seeing Is Remembering: How Visuals Contribute to Learning from Television News. Jour-
nal of Communication. 1990; 40(3):134–156.
26. Katz E, Adoni H, Parness P. Remembering the news: What the picture adds to recall. Journalism
Quarterly. 1977; 54(2):231–239.
27. Cacioppo JT, Marshall-Goodell BS, Tassinary LG, Petty RE. Rudimentary determinants of attitudes:
Classical conditioning is more effective when prior knowledge about the attitude stimulus is low than
high. Journal of Experimental Social Psychology. 1992; 28(3):207–233.
28. Batra R, Ray ML. Affective responses mediating acceptance of advertising. Journal of Consumer
Research. 1986; 13(2):234–249.
29. Chaudhuri A, Buck R. Affect, Reason, and Persuasion Advertising Strategies That Predict Affective
and Analytic-Cognitive Responses. Human Communication Research. 1995; 21(3):422–441.
30. Janiszewski C, Warlop L. The Influence of Classical Conditioning Procedures on Subsequent Atten-
tion to the Conditioned Brand. Journal of Consumer Research. 1993; 20(2):171–189.
31. Buratto LG, Matthews WJ, Lamberts K. Short article: When are moving images remembered better?
Study–test congruence and the dynamic superiority effect. Quarterly Journal of Experimental Psychol-
ogy. 2009; 62(10):1896–1903.
32. Ghazanfari M, Ziaee M, Sharifianfar E. The Impact of Illustrations on Recall of Short Stories. Procedia
—Social and Behavioral Sciences. 2014; 98:572–579.
33. Dillard JP, Pfau M. Revisiting the theory of psychological reactance: Communicating threats to attitudi-
nal freedom; 2002.
34. Mitchell AA, Olson JC. Are product attribute beliefs the only mediator of advertising effects on brand
attitude? Journal of Marketing Research. 1981; 18(3):318–332.
35. Mitchell AA. The effect of verbal and visual components of advertisements on brand attitudes and atti-
tude toward the advertisement. Journal of Consumer Research. 1986; 13(1):12–24.
36. Zillmann D, Gibson R, Sargent SL. Effects of Photographs in News-Magazine Reports on issue Per-
ception. Media Psychology. 1999; 1(3):207–228.
37. Brechman JM, Bellman S, Robinson JA, Treleaven-Hassard S, Varan D. Which Ticker Format Works
Best? Effects of Updating and Scrolling News Content on Viewer Memory and Program Engagement.
Journalism & Mass Communication Quarterly. 2015; 92(4):970–985.
38. Chovanec J. Pragmatics of tense and time in news: From canonical headlines to online news texts.
vol. 253. Amsterdam; Philadelphia: John Benjamins Publishing Company; 2014.
39. Zayani AKA. The GCC Youth Attitudes towards News Ticker as a Source of News Attitude. American
International Journal of Contemporary. Research, 5(3) 30–44
40. Karaśkiewicz A, Lubawy M. Wpływ pasko´w informacyjnych na zapamiętywanie pozostałych elemen-
to´w przekazu telewizyjnego. Studia Medioznawcze. 2012; 51(4):69–81.
41. Coffey AJ, Cleary J. Valuing New Media Spaces: Are Cable Network News Crawls Cross-promotional
Agents? Journalism & Mass Communication Quarterly. 2008;.
42. Coffey AJ, Cleary J. Promotional Practices of Cable News Networks: A Comparative Analysis of New
and Traditional Spaces. International Journal on Media Management. 2011; 13(3):161–176.
43. Druckman JN, Jerit J, Mayer R, Mendelberg T, Popkin S, Samuels D, et al. The Power of Television
Images: The First Kennedy—Nixon Debate Revisited. The Journal of Politics. 2003; p. 559–571.
44. Olivola CY, Funk F, Todorov A. Social attributions from faces bias human choices. Trends in Cognitive
Sciences. 2014; 18(11):566–570. https://doi.org/10.1016/j.tics.2014.09.007 PMID: 25344029
45. Todorov A, Mandisodza AN, Goren A, Hall CC. Inferences of Competence from Faces Predict Election
Outcomes. Science. 2005; 308(5728):1623–1626. https://doi.org/10.1126/science.1110589 PMID:
15947187
46. Mattes K, Spezio M, Kim H, Todorov A, Adolphs R, Alvarez RM. Predicting Election Outcomes from
Positive and Negative Trait Assessments of Candidate Images. Political Psychology. 2010; 31(1):41–
58.
47. Atkinson MD, Enos RD, Hill SJ. Candidate Faces and Election Outcomes: Is the Face–Vote Correla-
tion Caused by Candidate Selection? Quarterly Journal of Political Science. 2009; 4(3):229–249.
48. Rosenberg SW, McCafferty P. The Image and the Vote Manipulating Voters’ Preferences. Public
Opinion Quarterly. 1987; 51(1):31.
49. Rosenberg SW, Bohan L, McCafferty P, Harris K. The Image and the Vote: The Effect of Candidate
Presentation on Voter Preference. American Journal of Political Science. 1986; 30(1):108.
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 15 / 18
50. Rodrigues R, Veloso A, O´ scar Mealha. A Television News Graphical Layout Analysis Method Using
Eye Tracking. In: Proceedings of the 2012 16th {International} {Conference} on {Information} {Visuali-
sation}. Washington, DC, USA: IEEE Computer Society; 2012. p. 357–362. Available from: 10.1109/
IV.2012.66.
51. Lau RR, Sigelman L, Rovner IB. The Effects of Negative Political Campaigns: A Meta-Analytic Reas-
sessment. Journal of Politics. 2007; 69(4):1176–1209.
52. Wu HD, Dahmen NS. Web Sponsorship and Campaign Effects: Assessing the Difference Between
Positive and Negative Web Sites. Journal of Political Marketing. 2010; 9(4):314–329.
53. Baumeister RF, Bratslavsky E, Finkenauer C, Vohs KD. Bad is stronger than good. Review of General
Psychology. 2001; 5(4):323–370.
54. Cacioppo JT, Gardner WL, Berntson GG. The affect system has parallel and integrative processing
components: Form follows function. Journal of Personality and Social Psychology. 1999; 76(5):839–
855.
55. Rozin P, Royzman EB. Negativity Bias, Negativity Dominance, and Contagion. Personality and Social
Psychology Review. 2001; 5(4):296–320.
56. Fiske ST. Attention and weight in person perception: The impact of negative and extreme behavior.
Journal of Personality and Social Psychology. 1980; 38(6):889–906.
57. Hamilton DL, Zanna MP. Differential weighting of favorable and unfavorable attributes in impressions
of personality. Journal of Experimental Research in Personality. 1972; 6(2–3):204–212.
58. Leventhal H, Singer DL. Cognitive complexity, impression formation and impression change. Journal
of Personality. 1964; 32(2):210–226.
59. Reeves BR, Newhagen J, Maibach E, Basil M, Kurz K. Negative and Positive Television Messages:
Effects of Message Type and Context on Attention and Memory. American Behavioral Scientist.
2016;.
60. Faraon M, Stenberg G, Kaipainen M. Political campaigning 2.0: The influence of online news and
social networking sites on attitudes and behavior. eJournal of eDemocracy & Open Government.
2014; 6(3):231–247.
61. Lau RR. Negativity in political perception. Political Behavior. 1982; 4(4):353–377.
62. Soroka S, McAdams S. News, Politics, and Negativity. Political Communication. 2015; 32(1):1–22.
63. Trussler M, Soroka S. Consumer Demand for Cynical and Negative News Frames. The International
Journal of Press/Politics. 2014; 19(3):360–379.
64. Bradley MM, Codispoti M, Cuthbert BN, Lang PJ. Emotion and motivation I: Defensive and appetitive
reactions in picture processing. Emotion. 2001; 1(3):276. PMID: 12934687
65. Brader T. Striking a responsive chord: How political ads motivate and persuade voters by appealing to
emotions. American Journal of Political Science. 2005; 49(2):388–405.
66. Bucy EP, Grabe ME. Taking Television Seriously: A Sound and Image Bite Analysis of Presidential
Campaign Coverage, 1992–2004. Journal of Communication. 2007; 57(4):652–675.
67. Dahle´n M, Rosengren S, To¨rn F, O¨ hman N. Could placing ads wrong be right? Advertising effects of
thematic incongruence. Journal of Advertising. 2008; 37(3):57–67.
68. Smith SM, Shaffer DR. Vividness Can Undermine or Enhance Message Processing: The Moderating
Role of Vividness Congruency. Personality and Social Psychology Bulletin. 2000; 26(7):769–779.
69. Grimes T. Mild Auditory-Visual Dissonance in Television News May Exceed Viewer Attentional Capac-
ity. Human Communication Research. 1991; 18(2):268–298.
70. Basil MD. Attention to and Memory for Audio and Video Information in Television Scenes; 1992.
71. Hsia HJ. Redundancy: Is It the Lost Key to Better Communication? AV Communication Review. 1977;
25(1):63–85.
72. Drew DG, Grimes T. Audio-Visual Redundancy and TV News Recall. Communication Research.
1987; 14(4):452–461.
73. Rolandelli DR, Wright JC, Huston AC, Eakins D. Children’s auditory and visual processing of narrated
and nonnarrated television programming. Journal of Experimental Child Psychology. 1991; 51(1):90–
122. https://doi.org/10.1016/0022-0965(91)90078-7 PMID: 2010727
74. Mehrabian A, Ferris SR. Inference of attitudes from nonverbal communication in two channels. Journal
of Consulting Psychology. 1967; 31(3):248–252. https://doi.org/10.1037/h0024648 PMID: 6046577
75. Damme SV, Crombez G, Spence C. Is visual dominance modulated by the threat value of visual and
auditory stimuli? Experimental Brain Research. 2009; 193(2):197–204. https://doi.org/10.1007/
s00221-008-1608-1 PMID: 18953530
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 16 / 18
76. Gunter B. Poor reception: Misunderstanding and forgetting broadcast news. Hillsdale, NJ, US: Law-
rence Erlbaum Associates, Inc; 1987.
77. Wilson CE. The effect of medium on loss of information. Journalism Quarterly; 1(111–115).
78. Curran T, Doyle J. Picture Superiority Doubly Dissociates the Erp Correlates of Recollection and
Familiarity. J Cognitive Neuroscience. 2011; 23(5):1247–1262.
79. McBride DM, Dosher BA. A comparison of conscious and automatic memory processes for picture
and word stimuli: A process dissociation analysis. Consciousness and Cognition. 2002; 11(3):423–
460. https://doi.org/10.1016/s1053-8100(02)00007-7 PMID: 12435377
80. Defeyter MA, Russo R, McPartlin PL. The picture superiority effect in recognition memory: A develop-
mental study using the response signal procedure. Cognitive Development. 2009; 24(3):265–273.
81. Whitehouse AJO, Maybery MT, Durkin K. The development of the picture-superiority effect. British
Journal of Developmental Psychology. 2006; 24(4):767–773.
82. Hockley WE. The picture superiority effect in associative recognition. Memory & Cognition. 2008; 36
(7):1351–1359.
83. Stenberg G. Conceptual and perceptual factors in the picture superiority effect. European Journal of
Cognitive Psychology. 2006; 18(6):813–847.
84. Furnham A, Proctor E, Gunter B. Memory for Material Presented in the Media: The Superiority of Writ-
ten Communication. Psychological Reports. 1988; 63(3):935–938.
85. Gibson R, Zillmann D. Reading between the Photographs: The Influence of Incidental Pictorial Infor-
mation on Issue Perception. Journalism & Mass Communication Quarterly. 2000; 77(2):355–366.
86. Ecker UKH, Lewandowsky S, Chang EP, Pillai R. The effects of subtle misinformation in news head-
lines. Journal of Experimental Psychology Applied. 2014; 20(4):323–335. https://doi.org/10.1037/
xap0000028 PMID: 25347407
87. Boomgaarden H, Boukes M, Iorgoveanu A. Image Versus Text: How Newspaper Reports Affect Eval-
uations of Political Candidates. International Journal of Communication. 2016; 10(0):27.
88. Francuz P, Trojanowska-Bis A. Rozumienie przekazu audiowizualnego zawierającego „tekst
taśmowy” (TV ticker) przez osoby zależne i niezależne od pola; In. Francuz P. (ed.). Psychologiczne
aspekty komunikacji audiowizualnej. Lublin. Towarzystwo Naukowe KUL. 2007; 67–86.
89. Tukachinsky R, Mastro D, King A. Is a Picture Worth a Thousand Words? The Effect of Race-Related
Visual and Verbal Exemplars on Attitudes and Support for Social Policies. Mass Communication and
Society. 2011; 14(6):720–742.
90. Leach CW, Ellemers N, Barreto M. Group virtue: The importance of morality (vs. competence and
sociability) in the positive evaluation of in-groups. Journal of Personality and Social Psychology. 2007;
93(2):234–249. https://doi.org/10.1037/0022-3514.93.2.234 PMID: 17645397
91. Brambilla M, Rusconi P, Sacchi S, Cherubini P. Looking for honesty: The primary role of morality (vs.
sociability and competence) in information gathering. European Journal of Social Psychology. 2011;
41(2):135–143.
92. Brambilla M, Sacchi S, Rusconi P, Cherubini P, Yzerbyt VY. You want to give a good impression? Be
honest! Moral traits dominate group impression formation. British Journal of Social Psychology. 2012;
51(1):149–166. https://doi.org/10.1111/j.2044-8309.2010.02011.x PMID: 22435848
93. Brambilla M, Riva P. Predicting pleasure at others’ misfortune: Morality trumps sociability and compe-
tence in driving deservingness and schadenfreude. Motivation and Emotion. 2017; 41(2):243–253.
94. Goodwin GP, Piazza J, Rozin P. Moral character predominates in person perception and evaluation.
Journal of Personality and Social Psychology. 2014; 106(1):148–168. https://doi.org/10.1037/
a0034726 PMID: 24274087
95. Mignon A, Mollaret P, Rohmer O, Bagès C. Effect of political orientation on judgment of agency, com-
petence, morality, and sociability: The French presidential election of 2012. Swiss Journal of Psychol-
ogy. 2016; 75(1):35–45.
96. Ramos MR, Moriconi M. Corruption in Latin America: Stereotypes of Politicians and Their Implications
for Affect and Perceived Justice. Social Psychological and Personality Science. 2018; 9(2):111–122.
97. McQuarrie EF, Phillips BJ. Indirect Persuasion in Advertising: How Consumers Process Metaphors
Presented in Pictures and Words. Journal of Advertising. 2005; 2(7–20).
98. Brehm JW. A theory of psychological reactance. Oxford, England: Academic Press; 1966.
99. Burgoon M, Alvaro E, Grandpre J, Voulodakis M. Revisiting the theory of psychological reactance.
The persuasion handbook. 2002; p. 213–232.
100. Carraro L, Castelli L, Breazu I, Campomizzi G, Cerruto A, Mariani M, et al. Just ignore or counterat-
tack? On the effects of different strategies for dealing with political attacks. European Journal of Social
Psychology. 2012; 42(6):789–797.
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 17 / 18
101. Valentino NA, Hutchings VL, White IK. Cues that Matter: How Political Ads Prime Racial Attitudes Dur-
ing Campaigns. American Political Science Review. 2002; 96(1):75–90.
102. Bertolotti M, Catellani P. The Perception of Politicians’ Morality: Attacks and Defenses; 2015.
103. Malloy LC, Pearson-Merkowitz S. Going positive: The effects of negative and positive advertising on
candidate success and voter turnout. Research & Politics. 2016; 3(1):1–15.
104. Lau RR, Sigelman L, Heldman C, Babbitt P. The Effects of Negative Political Advertisements: A Meta-
Analytic Assessment. American Political Science Review. 1999; 93(4):851–875.
105. Shapiro MA, Rieger RH. Comparing Positive and Negative Political Advertising on Radio:. Journalism
Quarterly. 2016.
106. Daignault P, Soroka S, Giasson T. The Perception of Political Advertising During an Election Cam-
paign: A Measure of Cognitive and Emotional Effects. Canadian Journal of Communication. 2013; 38
(2).
107. Meirick P. Cognitive Responses to Negative and Comparative Political Advertising. Journal of Adver-
tising. 2002; 31(1):49–62.
108. Pentony JF. Effects of Negative Campaigning on Vote, Semantic Differential, and Thought Listing1.
Journal of Applied Social Psychology. 1998; 28(23):2131–2149.
109. Schenck-Hamlin WJ, Procter DE, Rumsey DJ. The influence of negative advertising frames on politi-
cal cynicism and politician accountability. Human Communication Research. 2000; 26(1):53–74.
110. Eagly AH, Wood W, Chaiken S. Causal inferences about communicators and their effect on opinion
change. Journal of Personality and Social Psychology; 4(424–435).
111. Jasperson AE, Fan DP. An aggregate examination of the backlash effect in political advertising: The
case of the 1996 U.S. Senate race in Minnesota. Journal of Advertising. 2002; 31(1):1–12.
112. Dardis F, Shen F, Edwards HH. Effects of Negative Political Advertising on Individuals’ Cynicism and
Self-Efficacy: The Impact of Ad Type and Message Exposures. Mass Communication and Society.
2008; 11(1):24–42.
113. Roese NJ, Sande GN. Backlash effects in attack politics. Journal of Applied Social Psychology; 8
(632–653).
114. Garramone GM. Voter Responses to Negative Political Ads. Journalism Quarterly. 1984; 61(2):250–
259.
115. Merritt S. Negative Political Advertising: Some Empirical Findings. Journal of Advertising. 1984; 13
(3):27–38.
116. Roddy BL, Garramone GM. Appeals and strategies of negative political advertising. Journal of Broad-
casting & Electronic Media. 1988; 32(4):415–427.
117. Redlawsk DP. Hot cognition or cool consideration? Testing the effects of motivated reasoning on politi-
cal decision making. The Journal of Politics. 2002; 64(4):1021–1044.
118. Carraro L, Gawronski B, Castelli L. Losing on all fronts: The effects of negative versus positive person-
based campaigns on implicit and explicit evaluations of political candidates. British Journal of Social
Psychology. 2010; 49(3):453–470.
119. Haddock G, Zanna MP. Impact of Negative Advertising on Evaluations of Political Candidates: The
1993 Canadian Federal Election. Basic and Applied Social Psychology. 1997; 19(2):205–223.
120. Winquist LA, Mohr CD, Kenny DA. The Female Positivity Effect in the Perception of Others. Journal of
Research in Personality. 1998; 32(3):370–388.
121. Ferrara E, Yang Z. Quantifying the effect of sentiment on information diffusion in social media. PeerJ
Computer Science. 2015; 1:e26.
122. Stieglitz S, Dang-Xuan L. Emotions and Information Diffusion in Social Media—Sentiment of Micro-
blogs and Sharing Behavior. Journal of Management Information Systems. 2013; 29(4):217–248.
PLOS ONE Is bad news on TV tickers good news?
PLOS ONE | https://doi.org/10.1371/journal.pone.0231313 April 15, 2020 18 / 18
